Objective: To assess corticomotor (CM) excitability of the antagonist biceps brachii (BB) post-stroke in preparation for pronator contraction. In healthy subjects, we previously demonstrated that prior to pronator contraction CM excitability of the antagonist BB was suppressed. Methods: Transcranial magnetic stimulation (TMS) was used to assess pre-contraction changes in motor evoked potential (MEP) amplitude of the BB, when BB was acting either as an antagonist or an agonist. TMS was applied 100-200 ms prior to rhythmic isometric BB or pronator contractions in chronic stroke survivors and age/gender matched healthy control subjects. Results: Prior to pronator contraction, MEPs in BB were elicited in the stroke group but were absent in healthy controls indicating that CM excitability of the antagonist BB was increased post-stroke. The extent of the abnormal increase in excitability positively correlated with the extent of upper limb motor impairment. Conclusions: Our results suggest that an alteration of cortical control mechanisms regulating motor excitability of the antagonist BB may contribute to the impairment of upper limb motor coordination post-stroke. Significance: This study offers a unique approach to study the potential for a cortical origin of post-stroke motor discoordination.
Introduction
Inhibition of antagonist muscle activity is essential for the execution of coordinated limb movements. Studies using transcranial magnetic stimulation (TMS) have provided experimental evidence of cortical inhibitory control of antagonists that is initiated during preparation for a motor action. Specifically, in intact humans, pre-contraction suppression has been shown to occur in wrist flexors, wrist extensors (Hoshiyama et al., 1997 (Hoshiyama et al., , 1996 and elbow flexors (Gerachshenko and Stinear, 2007) when these muscles were antagonists. Currently, there are no reports evaluating this inhibitory control mechanism in neurologically impaired populations. Therefore, a contribution of precontraction suppression of antagonists to the execution of coordinated limb movements is unclear.
Abnormal flexor muscle synergies are often present in the upper limb post-stroke. This impairment of motor coordination involves stereotypical movement patterns such as elbow flexion coupled with shoulder abduction. At the early stages of recovery, these movement patterns are the first movements many stroke survivors voluntarily produce (Brunnstrom, 1966 (Brunnstrom, , 1970 Twitchell, 1951) . In the chronic stage of stroke, depending on the level of recovery, abnormal movement patterns may continue to dominate and accompany every movement that a stroke survivor attempts to perform. The strongest component of the upper limb abnormal flexor synergy is elbow flexion (Brunnstrom, 1970) . This activity of elbow flexors interferes with the accomplishment of selective movements that normally are not dependent on contraction of elbow flexors. It has been suggested that alteration of control mech-
